Abstract
Introduction
According to the Minister of Forestry Regulation (Peraturan Menteri Kehutanan or Permenhut) Number P.10/Menhut-II/2009 on the guidelines of forest parks management plan, it is stated that the definition of forest park (taman hutan raya or tahura) is a natural preservation area which is built for the purpose of collection of plants and or animals either natural or artificial, original species and or not original species, which is used for research, science, education, support cultivation, culture, tourism, and recreation. Furthermore, the enclosure mentions the need for training and the development programs of buffer zones, increasing participation and empowerment of the communities in the sustainable management of forest parks. Thus, the development of forest park is taken for granting not to solely concentrate on the conservation of natural resources and the research and development of science. The programs that are developed should include communities in the buffer zone as the main actor or program executor to improve their welfare by maintaining the ecological functions of forest parks and to reduce the destruction rate. These programs are also applied for the sustainable forest management in Wan Abdul Rachman (WAR) Forest Park, which is located in the forest area of Register 19, Lampung Province. This forest park is appointed as program implementation area by the government based on the Minister of Forestry Decree Number 408/KPTS-II/93 on August 10, 1993, which contains about the function changes and designation of protected forest areas of Gunung Betung (Register 19) covering an area of 22,244 ha and the determination as forest park.
According to Yuwono (2011) and Wulandari et al. (2013) , 43% areas of WAR Forest Park have suffered damage accompanied with the high increase in annual surface runoff coefficient (C), from 48.6% (in 1991−1995) to 61.6% (in 2002−2006) which was worsen by debit fluctuation that was higher than 30. Further Yuwono (2011) and Wulandari et al. (2013) stated that the increase in the debit fluctuation was due to the increase of mixed farms areas from 48.6% (in 1991) to 52.2% (in 2006) , also the decrease in forest cover from 16.7% (in 1991) to 7.2% (in 2006) (Table 1) . This is reasonable since WAR Forest Park gets pressure on land function from encroachers and local peoples. This area is surrounded by 5 subdistricts that have 35 villages and are directly adjacent to the forest areas. Population density surrounding the WAR Forest Park area is relatively high. The main livelihoods of people are agriculture (57.3%), followed by labour (35.8%) and others (6.9%) (Yuwono 2011) . Thus, there are challenges that must be answered by the manager of WAR Forest Park to reduce the rate of deforestation by empowering local community resources and forest resources.
According to Guariguata et al. (2012) , the role of all stakeholders including the local community is very important in supporting conservation efforts to reduce the rate of natural resource and forest resource degradations in sustainable manner through the planning of the program. Guariguata et al. (2012) also recommended a special training and education for stakeholders in order to better appreciate the ecological values of the forest. This is in line with the opinion of Rajati et al. (2006) which emphasizes the importance of environmental and socio-economic aspects including the role of the community in the optimization of land use. It means that the community participation is an important aspect in a sustainable land management.
In terms of human resource potential, the existence of forest farmer groups called KPPH (kelompok pengelola dan pelestari hutan or manager and conserver forest groups) which was established in 1997 supports the forest conservation efforts at the study site (Wulandari 2012) . Forest farmer groups who live around the forest area of Register 19 are the first groups in Indonesia obtaining forest management license with the scheme of community forest (hutan kemasyarakatan or HKm) based on the Decree Number 21/IV/PHK-2/1999 on November 13, 1999. The certificates have been awarded to 7 KPPHs to manage the community forest area of 492.7 ha in the WAR Forest Park for 5 years with a range of agreed provision. It means that in 2004, the groups' license period was expired and then the Local Government of Lampung Province through the technical executor unit (unit pelaksana teknis or UPT) of forest park had the policy of partnership on forest management with the community as the substitution of community forestry schemes. This policy is enforcing since there has no legal framework yet that can be used in the community-based forest management on the conservation areas, including forest parks. Until now, the communities manage their forest lands in groups just like when there was community forestry program. In April 2012, the Region Regulation (Peraturan Daerah or Perda) Number 3/2012 on Collaborative Management of WAR Forest Park of Lampung Province was published, but so far the regulation could not have optimally functioned yet in supporting the communitybased forest management program.
Since carrying out HKm scheme, the community actually has applied agro-forestry in their cultivated lands either in the forest parks area or in their own land (private land). The potential of forest park resources at the research sites is the crop types according to the preferences of the community, namely coffee, cacao, and rubber as the main crops which are then combined with the wood plants, fruit trees or even with vanilla, pepper or banana. According to Wulandari (2012) , agro-forestry is one of the technologies in optimizing the utilization of cultivated land with the principle of sustainability by considering the aspects of social, economic, and ecological, as well. It has been supported by Hobbs (2007) who suggests that agro-forestry is a solution to increase production of agriculture and food security because agro-forestry practice is one of conservation agriculture technology. Communities in the study sites have a preference for the types of crops which are then cropped in specific agro-forestry patterns based on their adoption toward conservation technologies introduced by the extension officers, forest park officers or from other learning outcomes such as comparative studies, or through printed media and television (Wulandari 2012) . Paul (2011) stated that economic factors also affected the preferences and adoption of the community in applying agroforestry on their cultivated land. In addition, Iskandar (2012) argued that adoption of agroforestry technology was affected by the aspects of social, economic, and ecological of the region. Under these conditions, this study performed the calculations of nett present value (NPV) of the individual and social towards agro-forestry cropping pattern adopted by the community. Thus the study will revealed the advantages of each agro-forestry pattern applied by the community in their cultivated land.
This research is important to be conducted because there are a lot of water sources in the forest park which are channeled through (PDAM) Local Government's Enterprise of Drinking Water for the citizen of Bandar Lampung, the capital city of Lampung Province. It is known that at present, Scientific Article ISSN: 2087-0469 JMHT Vol. XX, (2) the forest park is in the critical condition and has to be rehabilitated immediately. Now, there are a lot of housings around the forest park, so the preferences and adoption of the communities toward the plant types and agro-forestry pattern which applied in their cultivated land must be considered. The study was conducted to identify the preference on the type of crop and adoption in applying agro-forestry patterns in their cultivated land and compare the NPV analysis of each agro-forestry pattern applied by the community.
Methods
The study was conducted at WAR Forest Park which is land on forest area of Register 19 Gunung Betung on April to July 2013. The respondents were communities living in the village of Talangmulya, Parendoan, and Sumber Agung which are located around the WAR Forest Park. These 3 villages were chosen as the research sites because they are the nearest villages from the forest park, so the dynamics of the community's condition will affect the forest sustainability. Description of those villages was based on information in Profile of Sumber Agung Village (2010) and Wulandari et al. (2013) .
Sumber Agung Village Administratively, Sumber Agung Village is located in Kemiling Subdistrict, Bandar Lampung City with an area of 498 ha. This village has population about 3,261 inhabitants with the proportion of the number of males almost equal to females, i.e. 51% : 49% respectively. The number of population who passed the general education is about 2,272 people. The number of productive age labor force is 1,747 people or about 54% of the total population. The population based on the livelihoods are farmers (56%), others (35%) which consist of employees, private workers, builders, service workers, motorcycle workers, etc, and the rest (9%) as farm worker.
Parendoan Village Parendoan Village is administratively located in Teluk Betung Subdistrict, Bandar Lampung City with total area of 313 ha. The population living in this region is 4,854 inhabitants with almost equal proportion between males and females. The population in productive age is 2,738 people. Most of the population still receive 9 years basic education. The main livelihoods of the population are farmers (43%), then farm worker (20%), traders (20%), and the rest (17%) which consists of employees, retired officers, builders, and others.
Talang Mulya Village Talang Mulya Village is located in Padang Cermin Subdistrict with total area of 654 ha. Total population is 1,340 inhabitants with almost equal proportion between males and females. The main livelihoods of the population in Talang Mulya Village are farmers (79%), and the rest (21%) as farm worker and employees.
Sample selection and data collection The data exploration used in this study were structured interviews to the key informants (Sugiyono 2009).
The selection of key informants considered the gender and was conducted with a purposive sampling method. It means that the key informants were chosen based on their gender, and there were 30% women in this research. Besides considering about the gender factor, the key informants were also chosen based on their age class and the economic conditions of their families. In 3 villages around the study sites there were 9,455 people (Profile of Sumber Agung Village 2010). Based on the Slovin formula (Wulandari et al. 2013) , the minimum sample number was is calculated as shown in Equation [1] : [1] note: n = number of sample N = number of population e = 5% margin of error The number of samples or respondents from each sites was calculated in proportion to the total population, namely 9,455 people. Thus, the number of samples per village was Talang Mulya Village with total 54 respondents, Parendoan Village with 196 respondents, and Sumber Agung Village with 134 respondents.
Data processing and analysis
In the structured in-depth interview, the respondents were asked about the application of agro-forestry technologies in their cultivated land, including (1) preference of crops or trees selection which were cropped in their cultivated land, (2) adoption of the dominant cropping patterns which were applied in their cultivated land, and (3) products from each agro-forestry pattern which was applied by the respondents, both quantitatively and qualitatively. Preferences of crop types and adoption of communities cropping patterns were measured quantitatively (percentage) based on the accumulative number of respondent choices for the type of crops and the cropping patterns. According to Andayani (2007) , NPV based on the cropping pattern of respondents who practiced agro-forestry technologies was computed using the formula as shown in Equation This study used a research conceptual framework (Figure 1 ) to show the interrelationships of the above variables which were expected to have a direct and indirect impact to the sustainability of the WAR Forest Park as a forest management system.
Results and Discussion
Choice of crops Preference is shaped from a perception of a product and it can be said that preference is degree of favorite, option or something which is preferred (Muzdalifah 2012) . Discussing preference of the type of trees, Goibov et al. (2012) argued that farmer preferences were influenced by the socio-economic and environment factors. It was then supported by Paul (2011) who stated that preferences were also influenced by economic variables. Thus it is understandable if the results of this study indicated that the community's preference to the type of crops depends on the capital to buy the seeds (77% of respondents) and also economic value when they sell the products later (82% of respondents). This condition was also found from the results of the study by Andayani (2007) in Boyolali District, Central Java Province. In Madagascar, Downey and Richter (2013) found that farmer cultivation did not correspond well with planting preferences due to their economic factor consideration.
Based on the research in Register 19, (Figure 2 ) it is known that the community's preference in determining the type of plant grown are also determined by the factor of cultivated land ownership extents (73.6% respondents). In addition, this is also affected by the economic value of crops or trees (66.8% respondents), the mastering of technology (54.3% respondents), and the ability of economy (41.7% respondents). The economic value and capital to buy seed are used by the farmers in determining the types of crops grown around the trees. Farmers who have an extensive land (more than 3 ha) have a fairly high preference towards tree planting which will bring benefits in the future. However, farmers who own relatively narrow land (less than 1 ha) mostly fixate on food crops that can bring the yields in a relatively short time.
Choice of agroforestry patterns
In this study, the definition of technology adoption is the change of technology application by the farmers without any further intervention by the technology carrier after introducing the new technology (Murdolelono et al. 2011) . It has shown that the adoption of respondents in applying an agro-forestry pattern in the research sites based on the economic values is 63%, the technology mastered (37%), and based on both economic values and technology mastered (71%) (Figure 3) . The respondents defined that the consideration of economic value in adopting the agro-forestry pattern becomes a scale of selling point from an agro forestry product if they directly sell to the consumers and exclude the calculation of the NPV values. Further Murdolelono et al. (2011) also stated that the results of some studies indicated that the technology adoption of dry land was very slow because of neglecting socio-cultural factors when the innovations were implemented at the initial step to introduce a new conservation technology. Thus, the technology adoption will be successful if it is technically feasible, economically viable, and implemented in accordance with the sociocultural conditions of local communities including preference on the type of plant or tree (Iskandar 2012) . Aryono et al. (2006) added that appropriate silviculture technology is a key to be successful in agro-forestry practice.
Based on the results of Teklewold et al. (2013) in Ethiopia, it is known that community's adoption in choosing the type of crops was influenced by 8 factors, namely a household's trust in government support, credit constraints, spouse education, rainfall and plot-level disturbances, household wealth, social capital and networks, labor availability, plot, and market access. In another country in Africa, Zambia, it was founded that farmers' adoption was influenced by experiences in land tillage, farm size, and membership of organization (Nyanga 2012) . In United Kingdom, the research of Lapple (2010) reported that farm size and livestock density showed a statistically significant relation to the hazard to adopt. Howley et al. (2012) another significant factor to farmer adoption namely respondent characteristics which consist of family size, education, and age. Related to the economic aspects, Jaeck and Lifran (2014) argued that farmers would adopt conservation technology or a particular cropping pattern if they would get the economic benefit from these activities. Even Steffan-Dewenter et al. (2007) said that in the field, there were farmers who change their cropping pattern that has been done to a more profitable cropping patterns.
From the results of this study, there were 19 plant types grown by the 384 respondents in their cultivated land both inside and outside of forest parks (Table 2) .
Then, when calculating the percentage of preference, it can be seen that the percentage of respondents who have a preference choose cacao (35.8%), followed by coffee (30.8%), and then rubber (17.4%). Percentage of preference in detail of 19 plant types is mentioned in Figure 4 .
The results show that the respondents have already been applying agro-forestry technologies in their cultivated land ( Figure 5 ). Main crop types of their preference could be classified into 3 cropping patterns, namely (1) coffee-cacaowood trees and fruits (47%), (2) rubber-coffee-wood trees and fruits (35%), and (3) rubber-cacao-wood trees and fruits (18%). Agro-forestry pattern of coffee-cacao-wood trees and fruits means that coffee and cacao are majority plants at land tillage surrounding by many others wood tree and fruit species. The respondents also said that the application of the 3 agro-forestry patterns was based on the information from the agricultural officers and the farmers from another village who said that the price of coffee, rubber, and coffee is relatively stable and easy to grow. Moreover, the respondents say that up to now, there is no information about the NPV of the plant types and the three agro-forestry patterns which have been considered to be unstable interest rate on calculation.
From the results of the study in North Lampung that the preference of selection and determination of agro-forestry pattern by the farmers is influenced by many factors which are interrelated each other, such as the mastery of technology, the wide of cultivated land, capitals, habits, courage to take risks, and knowledge (information) owned by the farmers. Farmers who adhere to the farming principle with reasonable costs would yield a highest profit over the agro-forestry production. Thus, they will not concern with the concept of biodiversity considered in managing their land, unless it can directly provide economic benefits (tangible value). According to Wulandari (2009) , actually the biodiversity could be maintained when the land is managed with agroforestry by applying the concept of segregation and integration. This concept has not yet widely known among the extension officers or the staff of forest park, because 83% of them have never known about it. It means that the sustainable land management in agro-forestry by considering biodiversity in the community's cultivated land is a challenge in supporting sustainable development around the forest parks, as one of the conservation areas.
In the results of the study in North Lampung, it was found that farmers who had an extensive cultivated land usually had the courage to take a high risk because they might try several patterns at once without feeling threatened of food security. In addition, they also had the capital to try to grow crops on the other side of their land. Farmers were also daring to take the risk if they had other income from non-agricultural sector, for example working as a civil servant or trader or from other sources.
Comparison of NPVs
The invidual and social NPVs of each agro-forestry pattern were assessed and presented in Table 3 . The NPV analysis was conducted in this research to determine economic value of 3 agro-forestry patterns practiced by respondents. The NPV calculations on annual crops are based on material the inputs (fertilizers, herbicides, Three agroforestry pattern that adopted by communities. Coffee-cacao-wood trees and fruits ( ), Rubber-coffee-wood trees and fruits ( ). Rubber-cacao-wood trees and fruits ( ).
(%) K a y u m a n i s D u r i a n P e t a i T a n g k i l A l p u k a t P a l a K e m i r i C e m p a k a P i n a n g K a r e t B a m b u C e n g k e h A r e n K e l a p a K o p i C a c a o P i s a n g V a n i l i L a d a etc.) and its production factors such as soil, labor, and management. Output and input values used in the NPV calculation were the discounted value of total production factors. The data were collected in July 2013 when the dollar exchange rate was around IDR11.500. Interest rate of 12% was used for the calculation of individual NPV and 8% for the social NPV. Based on the results, it was revealed that the highest NPV is in the agro-forestry pattern of rubber-coffee-wood plants and fruit was IDR4,589,627.36 for individual NPV and IDR4,811,948.86 for social NPV. The second position was in the cropping pattern of rubber-cacao-wood plants and fruit. Whereas the lowest NPV was in the patterns of coffee-cacaowood plants and fruit with individual NPV of IDR4, 168, 660.18 and social NPV of IDR6, 102, 684.69 . This is in contrary with the community's preferences on the agroforestry pattern adopted in their cultivated land where the highest preference pattern (47%) was coffee-cacao-wood plants and fruit combination while the lowest preference pattern was rubber -cacao -wood plant and fruit (18%). The same condition also occurs in Philippines, according to Snelder et al. (2007) , the preference of farmers to the type of fruit crops in fact turned out in opposition to the results of economic calculations. While from the research of Martini et al. (2012) in Sumatra and Sulawesi, it was shown that the financial value obtained by farmers from patchouli plant in agro-forestry was only one-third of their expectations.
According to Martini et al. (2012) , the conditions found in the forest park of Register 19 indicates that there is a needed program on knowledge improving and practical development of the farmers. This program should be carried out periodically for the various agro-forestry developed commodities in order to improve the welfare of the community living around the forest park. Andayani (2007) stated that the programs were also needed to increase the bargaining power of the farmers through strengthening of existing farmer' organization. These programs could be recommended to be developed in WAR Forest Park because according to Regional Regulation Number 3/2012 article 13, there is a utilization block that can be managed for ecotourism development and environmental services including traditional land tillage benefiting by local communities. In addition, the Article 15 also states that in forest park, there is a block of social forestry and rehabilitation which is aimed for the development of forests in order to improve the welfare of the community around the forests. The existence of regulations as a policy-umbrella on implementation will guarantee sustainability of the program, although in some countries it is found that the farmers ask for incentives when they are ordered to participate in natural resource development program (Ruto & Garrod 2009 ).
Conclusion
The preferences of the respondents in the research sites in applying the 3 agro-forestry patterns have to consider the following factors namely cultivated and ownership areas, economic values from the plant types, the availability of funds to buy seeds, and the technology mastered. From the results, it was revealed that the community's adoption was reflected from the 3 patterns of agro-forestry which were applied on their cultivated land, namely coffee-cacao-wood plants and fruit (47% of respondents), rubber-coffee-wood plants and fruit (35% of respondents), and rubber-cacaowood plants and fruit (18% of respondents). The individual NPVs of each pattern are respectively IDR4, 168, 660.18, IDR4, 589, 627.36 and IDR4, 471, 756.57 , and the social NPVs are IDR6, 102, 684.69, IDR6, 454, 806.01 and IDR6, 328, 042 .32, respectively. Then, the community empowerment programs in the utilization blocks and social forestry blocks which can be developed intensively in order to improve the welfare of community has been recommended. These needs are recommended because the highest percentage of adoption agro-forestry pattern is not the agro-forestry pattern that has the highest NPV.
